Effects of microinjection of a cholinergic agonist into the locus coeruleus on the gain of vestibulospinal reflexes in decerebrate cats.
1. Experiments were performed in precollicular decerebrate cats to determine whether activation of locus coeruleus (LC) neurons elicited by local injection of the cholinergic agonist carbachol modifies the dynamic characteristics of responses of forelimb extensors to selective stimulation of labyrinth receptors resulting from roll tilt of the animal. 2. Injection of 0.1-0.4 microliter (usually 0.25 microliter) of carbachol at a concentration of 0.02-0.1 micrograms/microliter of sterile saline into the LC of one side, which slightly increased the tonic contraction of limb extensors ipsilateral to the side of the injection, greatly decreased the amplitude of the multiunit EMG response of the ipsilateral triceps brachii to animal tilt at 0.15 Hz, +/- 10 degrees. Correspondingly, the response gain of this forelimb extensor decreased. Moreover, a significant increase in phase lag of the responses was observed. These findings did not result from the increased postural activity, since they were still observed when the limb position was adjusted so that the spontaneous EMG activity remained constant throughout the experiments. 3. The changes in posture as well as in response characteristics of the forelimb extensor to labyrinth stimulation produced by carbachol injection appeared a few min after the injection and soon reached a plateau level which persisted for several hours before returning to the control levels. 4. The effects described above involved mainly, if not exclusively, the limbs ipsilateral to the side of the injection. However, the effects of local injection into the LC of one side could be reproduced on the contralateral side following injection into the LC of that side. 5. The increase in phase lag of the multiunit EMG responses of the triceps brachii to labyrinth stimulation appeared at a threshold lower than that required to decrease the response gain of this extensor muscle. These findings suggest that different neuronal populations within the LC complex, one projecting directly to the spinal cord, the other projecting indirectly through the pontine reticular formation, are involved in the control of phase angle and gain of the vestibulospinal reflexes, respectively. However, as soon as the threshold was reached the effects described above were dose-dependent. 6. Histological controls indicated that the structure responsible for the postural and reflex changes described above corresponded to the LC. In fact, postural and reflex changes opposite in sign to those described above were obtained when the same amount of carbachol was injected into the dorsal aspect of the pontine reticular formation (pRF) located immediately ventral to the LC.(ABSTRACT TRUNCATED AT 400 WORDS)